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In  conducting  research  using  animals,  the 
investigator ( s)  adhered  to  the  "Guide  for  the  Care  and 
Use  of  Laboratory  Animals,"  prepared  by  the  Committee 
on  Care  and  Use  of  Laboratory  Animals  of  the  Institute 
of  Laboratory  Animal  Resources,  National  Research 
Council  (NIH  Publication  No.  86-23,  Revised  1985). 
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names  in  this  report  do  not  constitute  an  official 
Department  of  the  Army  endorsement  or  approval  of  the 
products  or  services  of  these  organizations. 
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I.  Background 

Our  initial  proposal  reviewed  the  prcvious'work  on  cultured 
keratinocyte  grafts,  specifically  allografts,  done  over  the  last  15  years. 
The  principal  hypothesis  of  this  proposal  was  that  although 
keratinocytes  do  not  express  Class  11  histocompatibility  antigens  in 
vitro,  once  animals  are  grafted  with  allogeneic  cultured  keratinocytes, 
these  keratinocytes  will  sensitize  the  animals  and  lead  to  subsequent 
rejection.  If  this  hypothesis  is  not  tnie,  however,  keratinocyte 
allografts  could  be  used  as  a  major  source  of  wound  coverage  for 


patients  with  large  bums  or  other  open  wounds.  This  mid-term  report 
will  review  the  progress  on  this  grant  as  it  relates  to  the  initial 
proposal. 

n.  Summary  of  Progress 

In  the  "Statement  ofWork",  our  initial  proposal  predicted  the 
completion  of  steps  1 ,  2,  and  3  by  the  end  of  the  first  24  months.  This 
has  generally  been  achieved  and,  in  some  areas,  been  surpassed.  The 
following  list  delineates  our  achievements  in  these  studies. 

a)  Cultured  keratinocytes  have  been  successfully  grown  for 
C57BL/6  and  CBA  mice.  These  two  mouse  strains  were  chosen 
as  replacements  for  the  BIO  and  BIO. A  animals  described  in  the 
initial  proposal.  The  H-2  genotypes  of  these  two  strains 
represent  a  major  histocompatability  difference  rather  than  a 
single  haplotype  difference,  resulting  in  easier  determination  of 
sensitization. 

b)  Cultured  keratinocyte  allografts  have  proven  to  survive  for  up 
to  three  weeks  in  our  present  model.  Although  allograft  success 
is  only  30-35%  compared  to  approximately  50%  in  keratinocyte 
autografts,  this  does  demonstrate  the  presence  of  graft  and  graft 
survival.  A  summary  of  this  data  is  shown  in  Table  1.  , 

c)  Allograft  has  been  identified  specifically  from  excised  grafts  on 
CBA  animals  by  using  monoclonal  antibody  specific  for  the 
Class  n  H-2*’  haplotype  of  C57BL/6  animals.  This  has  been 
demonstrated  repeatedly  on  western  blots  as  being  identical  to 
the  Class  II  antigen  expression  induced  by  interferon  gamma  on 
C57BL/6  cultured  keratinocytes.  Notably,  this  antigen  appears 
in  vivo  whether  or  not  the  animal  has  been  exposed  to 
interferon  gamma.  This  is  extremely  impoiiant  because  there  is 
spontaneous  generation  of  this  antigen  after  grafting.  Examples 
of  this  from  5  animals  are  shown  in  Figure  1,  which 
demonstrates  Class  II  H-2h  antigen  expression  from  cultured 
keratinocytes  exci.sed  3  days  after  grafting  onto  11-2*^  recipients. 

d)  Animals  grafted  with  allogeneic  cultured  keratinocytes  fail  to 
demonstrate  sensitization  when  assessed  by  mixed  lymphocyte 
response  or  presence  of  serum  cytotoxic  antibody.  "iTiis  data 
was  reported  at  the  Society  of  University  Surgeons  and  is 
shown  in  Figures  2  and  3.  It  has  been  accepted  for  publication 


in  Surgery.  This  data  would  suggest  that  there  is  no  immune 
response  to  cultured  keratinocyte  allografts  and  that  these 
allografts  may  not  induce  graft  injection. 

e)  Subsequent  studies  have  teen  performed  using  cultured 

keratinocyte  allografts  followed  by  full-thickness  tail  allografts 
to  determine  if  animals  can  be  sensitized  as  assessed  by 
accelerated  second  set  rejection.  This  study,  shown  in  Table  2, 
demonstrates  that  these  animals  are  in  fact  primed  by 
keratinocyte  allografts.  Furthermore,  when  excised  and  assayed 
by  western  blot,  these  wounds  demonstrate  Class  IT 
histocompatability  antigen  expression.  An  abstract  with  this 
data  has  been  submitted  to  the  Association  of  Academic 
Surgeons. 

These  data  take  us  to  the  conclusion  of  step  3  and  24  months  into  the 
grant  period  outlined  in  the  "Statement  of  Work"  in  our  initial 
proposal.  We  have  demonstrated  the  confirmation  of  hypotheses  2A, 
2B,  and  2C  as  listed  on  page  21  of  the  initial  proposal. 

ni.  One  area  in  which  we  hoped  to  be  successful  in  our  technical 

objectives  was  not  reached.  This  was  the  demonstration  of  Class  I  and 
Class  n  histocompatability  antigens  on  biopsies  of  cultured  skin  using 
immunohistochemistry  or  immunofluorescent  techniques.  We 
continue  to  work  on  these  techniques,  but  have  not  found  specific  and 
consistent  results  with  them.  The  use  of  western  immunoblotting  with 
monoclonal  antibody  specific  for  the  donor  allotype,  however,  has 
provided  us  not  only  with  a  means  for  identification  of  donor-specific 
graft,  but  also  with  a  method  for  detection  of  antigen  expression 
capable  of  sensitization  of  the  recipient. 

IV,  In  addition  to  our  present  findings  as  outlined  in  the  "Technical 

Objectives  and  Goals",  we  have  found  important  information  relating 
to  the  persistence  of  feeder  layer  fibroblasts  in  mature  cultured 
keratinocyte  grafts.  Preliminary  data  suggests  that  these  fibroblast 
feeder  layers  persist  even  into  the  third  passage  of  human 
keratinocytes.  Fibroblast  persistence  could  potentially  lead  to 
sensitization  of  the  graft  recipient  to  the  fibroblast  feeder  layer 
resulting  in  rejection  of  subsequent  keratinocyte  autografts.  This 
would  be  consistent  with  the  findings  of  delayed  graft  loss  of 
keratinocyte  autografts  in  current  human  studies.  Preliminary  findings 
from  these  studies  were  presented  at  the  1993  American  Bum 
Association  Meeting. 


V.  Future  Continued  Research 


We  will  continue  along  our  "Statement  of  Work"  for  the  next  two 
years.  Our  initial  plans  are  to  elucidate  the  response  to  keratinocyte 
grafts  in  animals  after  bum  injury.  We  will  begin  these  experiments 
within  the  next  two  months.  We  will  also  continue  to  clarify  the 
mechanisms  by  which  keratinocyte  allografts  sensitize  the  host  and 
lead  to  graft  loss.  We  are  presently  working  on  the  identification  of 
cytotoxic  T  lymphocytes  which  could  lead  to  graft  rejection  but  would 
not  generate  an  increased  mixed  lymphocyte  response  or  serum 
cytotoxic  antibody. 

Future  goals  include  a  better  means  of  following  keratinocyte 
allografts  and  development  of  molecularly-altered  keratinocyte  grafts. 
Specific  manipulation  of  keratinocytes  by  "knock-out  genes"  or  other 
molecular  biology  alterations  could  produce  an  immunologically  inert 
graft  allowing  for  univeral  coverage  of  patients  needing  skin  grafts. 

Sincerely, 


Anthony  A.  Meyer,  M.D.,  Ph.D. 
Professor  of  Surgery 
University  of  North  Carolina 
Department  of  Surgery 
164  Burnett  Womack 
Campus  Box  7210 
Chapel  Hill,  NC  27599-7210 
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Table  1 
Graft  Take 

All  Days 
AUTO  CK 
ALLOCK 
Days  2-10 
AUTOCK 
ALLOCK 
§  Two  AUTO 


Gri^t  Take§ 

Gross  Exam 

Gross  Exam 

Histology 

or  Histology 

55.2%  (21/38) 

50.0%  (19/38) 

73.7%  (28/38) 

30.0%  (12/40) 

35.0%  (14/40) 

50.0%  (20/40) 

60.0%  (18/30) 

56.7%  (17/30) 

83.3%  (25/30) 

33.3%  (10/30' 

43.3%  (13/30) 

60.0%  (18/30) 

CK  animals  that 

died  two  weeks 

postgrafting  were  not  included 

in  the  analysis. 


Table  2 


ALL0FT2 
median  graft  survival 


ALLO  CK  AUTO  CK  ALLO  FTl  Control 

(n=10)  (n=8)  (n=ll)  (n=:ll) 

9  days*  13  days  9  days  13  days 


ALLO  CK  reject  earlier  than  control,  *p<0.(X)l  compared  by  Wilcoxon  rank  order 
and  Chi  squared. 
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